Using a vector autoregressive model (VAR) with 42 years of South Korean annual data, we empirically investigate two possible links between corruption and economic growth. Even though we find negative correlations between corruption and other growth variables such as private investment, we do not find any strong empirical evidence supporting negative correlations between corruption and economic growth. Our results are similar to previous empirical findings and seem to be another empirical mismatch between micro and macro level data.
INTRODUCTION
Mr. Kim's father used to run a small manufacturing company producing electrical products such as electric blanket, electric stove, and electric pot in Korea. He had managed his company very well for almost 30 years and retired successfully. When Mr. Kim was a college student, he used to help his father's business during summer vacation. Since he was a naive young man, sometimes he did not understand the way that his father was running his business. His father was a very meticulous person and always went through the allnecessary formalities. Surprisingly, however, when he met public service workers, he paid money for their public service even though he did not need to at all. The money which his father gave to public servants looked like another tax to Mr. Kim. His father, however, called it a lubricant.
Just like his father's story above, there are two different theoretical assessments on corruption and its relationship with economic outcome. One group of researchers suggests that corruption might have a positive effect on economic outcome or growth (Leff (1964) , Huntington, (1968) , Lui (1985) , and Acemoglu & Verdier (1998) ). Like his father's idea, these previous research efforts consider corruption as a lubricant that allows firms to move faster and is able to increase the growth rate of a country.
On the other hand, another group of researchers thinks that corruption acts just like any other rentseeking behaviors Vishny (1991, 1993) , Svensson (2003) Empirical findings seem to support the second perspective. Especially empirical works on micro level or case studies tend to show the negative relationship between corruption and economic outcome (Bates (1981) , De Soto (1989) , Svensson (2003) , Khwaja and Mian (2004) ). However, empirical studies on macrolevel data have not found the robust evidence of a connection between corruption and economic growth. Since a well-known Mauro's paper in 1995, macro-level empirical studies have tried to test the link between corruption and economic growth through the private investment channel. So to speak, corruption tends to lower private investment first, because once bribery works in a society, producers pay more bribes to generate higher profits. Just like any other rent-seeking activities, therefore, corruption reduces firms' productive investments and lowers countries' private investment in the long run. Finally, corruption reduces the growth rate of a country.
One subject of absorbing interest here is that Mauro (1995) does not find any empirical correlation between corruption and economic growth, while he finds empirical evidence that corruption is significantly lowering private investment. Based on Mauro (1995) , Svensson (2005) updates Mauro's study and runs multiple regressions to test the hypothesis between corruption and economic growth but his study generates statistically insignificant results. On the other hand, based on Mauro (1995) , Mo (2001) finds that corruption has a negative effect on private investment and this corruption-investment link explains about 28% of the growth rate reduction in his corruption-growth equation. However, Mo's empirical findings suffer from his country selection process and the small number of observations. Based on these interesting previous research efforts, we try to test this corruption-growth hypothesis with an alternative econometric method which is a vector autoregressive model (VAR). There are three reasons why we choose to use a VAR to find macrolevel empirical evidence supporting the corruptiongrowth hypothesis. First, since corruption affects firms' business activities continuously over a long period of time, it is reasonable to consider that corruption also affects the growth rate of a country over time. Second, Mauro (1995) uses cross-section regression models with economic growth over the period 1970-1985, but cross-section models are limited to capture dynamics over a long period of time.
2 Third, a VAR is the best way to capture the linear interdependencies among multiple time series.
Using a VAR with 42 years of South Korean annual data, we empirically investigate two possible links between corruption and economic growth. Even though we find negative correlations between corruption and other growth variables such as private investment, we do not find any strong empirical evidence supporting negative correlations between corruption and economic growth. Our results are similar to previous empirical findings and seem to be another empirical mismatch between micro and macro level data. During our sample period, South Korean GDP grows 7.3% annually. In the year of 1973, South Korean GDP growth rate reaches the highest point, 14.8%, and slows down over our sample period. South Korean GDP grow negatively twice during our sample period. In 1980, due to a global oil shock, the Korean economy grows negatively and it hits bottom, -5.7%, in 1998 because of Asian Financial Crisis. Figure 3 shows GDP growth rates of South Korea from 1970 to 2011. Except Corruption and Property variables, all variables used in our empirical model such as GDP growth rate (Growth), investment-output ratio (IO), and total factor productivity (TFP) are available in Penn World 
VAR and Data Analysis
The main purpose of this study is to find empirical evidence supporting the theoretical negative correlation between corruption and economic growth. Because all four variables that we need to use in our model are endogenous variables, we use a VAR model to examine their interactions. We consider two column vectors of three variables and set a VAR model per each vector.
Since our variables are all non-stationary and there is no cointegration, we transform our variables to percentage change variables. For example, our Corruption variable is transformed to corr which represents the annual percentage change of corruption crimes. Similarly, ioratio variable stands for the annual percentage change of investment-output ratio and fp variable represents the annual percentage change of TFP. In addition, grate variable representing the annual percentage change of GDP growth rate replaces Growth variable. Figures 4 to 7 provide graphical information on four variables in our VAR models. 
EMPIRICAL RESULTS

Pairwise Correlations
This section provides information on correlation coefficients between corr variable and other variables. The pairwise correlation coefficient between corr variable and ioratio variable, as expected, is negative. This negative correlation implies that higher corruption lowers private investment, which accords with previous empirical findings such as Mauro (1995) (2001) . Although the magnitude is small, the correlation coefficient between corr and fp variables is also negative, which supports the theoretical prediction. However, the correlation between corr and grate turns out a very small positive number, 0.0135, and it means that there is no direct statistical evidence supporting any negative correlations between corruption crimes and economic growth.
and Mo
Considering previous empirical research efforts, these results draw our interest. Previous studies using macro-level data such as Mauro (1995) and Svensson (2005) 
Impulse Response
Using the equation (1), we create impulse response functions. Figure 11 shows the response of corr, ioratio, and grate variables to shocks in each variable. In the first column -the dynamic response of corr to a shock to each endogenous variable, corr responds to a shock in ioratio variable but it is not statistically significantly different from zero. In the second column, grate responds positively to a shock in iorate and it is statistically significant. This finding confirms that wellknown positive correlations between the share of investment in GDP and GDP growth rate. 4 The ioratio variable, in the third column, responds positively to a shock to itself but dies out quickly. In summary, we find that the investment-output ratio affects GDP growth rate but there is no empirical evidence that corruption reduces GDP growth rate.
Our equation (2) brings us another set of impulse response functions. Figure 12 displays the results. In short, GDP growth rate responds positively to a shock in total factor productivity. Corruption also responds to a shock in total factor productivity but it is not statistically significant. Overall, we do not find evidence supporting negative correlations between corruption and economic growth.
The results from our two impulse response functions indicate that GDP growth rate responds 4 For example, Levine and Renelt (1992) . positively to a shock in the share of investment in GDP and in total factor productivity. Statistically, in addition, our corruption variable seems to have no interdependency with GDP growth rate.
CONCLUDING REMARKS
As far as we are aware, this is the first study to use a VAR model with macro-level data to study correlations between corruption and economic growth. Using South Korean annual data from 1970 to 2011, we empirically investigate two possible links between corruption and economic growth. We find no empirical evidence supporting negative correlations between corruption and economic growth.
Based on previous theoretical studies and empirical research efforts with micro-level data, our finding remains a puzzle. Even though our VAR model does not contains all growth related variables, our model presents that investment-output ratio and total factor productivity play important roles in economic growth, which is consistent with previous findings. With these growth variables, however, our corruption variable does not generate any significant results, which is hard to digest. Our empirical results may suffer from our simplification of using only three major growth variables or suffer from unique South Korean growth experiences. In particular, the lack of other core growth variables such as education and political stability could be a reason for our current empirical results. Therefore, it is necessary to consider the interactions between these potential omitted variables and current existing variables in this paper, which is a topic for further study.
